Inhibition of δ-aminolevulinate dehydratase is not closely related to the development of hyperglycemia in alloxan-induced diabetic mice.
Alloxan is a compound widely used in models of diabetes mellitus due to its ability for damage insulin-producing β-cells. The aim of this study was to investigate acute (after 24h) and sub-acute (after seven days) effects of 200mg/kg alloxan administration on mice. Biochemical parameters as liver, kidney, and blood δ-ALA-D activity, total sulfhydryl content of hepatic and renal tissues, and hepatic and renal content of malondialdehyde (MDA) were evaluated. The histopathology of hepatic and renal tissues of alloxan-treated and control animals was carried out. Further, blood glucose levels were determined in an attempt to correlate alloxan-induced hyperglycemia with changes in thiol status. Results showed that mice exhibited a significant inhibition of hepatic and renal δ-ALA-D activity in addition to a significant decrease in total sulfhydryl groups of same tissues in both acute and sub-acute alloxan administrations. Moreover, alloxan-induced inhibition of δ-ALA-D activity was partly suppressed when enzymatic assay was performed in the presence of dithiothreitol, suggesting that inhibitory effect of alloxan on δ-ALA-D activity is, at least partially, related to the oxidation of the enzyme's essential thiol groups. Blood δ-ALA-D activity was significantly inhibited only 24h after alloxan administration; however, at this time, a hyperglycemic status was not observed in animals. In contrast, a significant increase in blood glucose levels was observed seven days after alloxan administration. Despite of alterations in biochemical parameters, histological tissue examination of alloxan-treated mice revealed typical renal and hepatic parenchyma. Therefore, these results showed that acute toxic effects of alloxan are related, at least partially, to depletion of sulfhydryl groups, and do not closely relate to the development of hyperglycemia in mice.